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HSPF Watershed Modeling

Hydrologic Simulation Program — Fortran (HSPF)

Simulate current, future and historic (pre-disturbed)
conditions of watershed.

Calibrate model using observed water quality and flow

data.
Wetlands (NWI)

Impervious land cover

Land Use

Soils

Catchments

Slope Percent

Integrated Layer (HRUs)




EPA SUSTAIN Modeling

System for Urban Stormwater Treatment and Analysis Integration (SUSTAIN)

U.S. EPA model developed to assist
stormwater managers in selecting
cost-effective stormwater BMPs to
meet watershed goals.

Routing Network

Model Inputs: *

HSPF Model Output
BMP Design and Cost Assumptions
Flow or water quality goals




Cost-Effectiveness

BMP Cost-Distribution

Cost (3 Million)
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ainfall

* Precipitation from local gauges

® Grouped into four precipitation
zones based on PRISM 30-year
normal annual depth for 2010

e NE47.21in
e SEA45.7in
e NW43.8in

e SW42.6in

® Precipitation may be modeled
to represent effects of climate
change
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Monthly Rainfall (inches)
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NOVH (Oct 2015 - Sep 2016)
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Resolution

® Approx 100 Catchments
range from a few acres
to hundreds acres.
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low rates Impacts of disturbance

® Scale basin to compare
flow to similar size

& e Mackey 445 acres
e Monticello 358 acres
60 -
Year Gauge Catchment HPC HPR TQMean

40 2015'020' 'BEA325' 10 138 0.35
2015'02¢€' 'BEA300' 11 146 0.35
2015'02f2' 'BEA500' 9 138 0.38
2015'02g' 'BEA700' 9 137 0.39
20 1 2015'02M' 'BEA410' 11 146 0.35
2015'02Mm2' 'BEA480' 11 153 0.37
: 2015'02R' 'BEAO10' 11 145 0.38
o h » ‘ 2015'BC0114' 'BEA020' 10 160 0.38
2015'BC0O119' 'MONO030' 17 320 0.33

Oct Dec Feb Apr Jun Aug Oct Dec Feb Apr Jun Aug
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h-Pulse Count (HPC3/7)—

Hig

e TE T

TR

e ﬁDE?cuu‘

AT
SN
o ///, N




for Monticello Creek)
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Projected B-IBIs (10-50 scale)

MONO30 - Redmond Treatment Train v2
SUSTAIN Best Solutions
(2003-2012)

. Excellent (44-50)
I Good (36-44)
B Fair (26-36)
~ Poor (18-26)
e Very Paor (<18)
eeee O90%
¢ Regression
[l obsHPC
(WY 2015, 90%)

@ SnoCo Regression
Q Avg. Meas. BIBI

Projected BIBI Score (10-50 scale)

o 334 5 10 15 20

Cost (Smillions)

Cost ($Smillions)
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Bear Creek Land Use Conditions

Jeff Burkey

King County
Bear Creek
11/15/201



Land Use
(NLCD 2011)

® Disturbed Dev
e 52%
e 11% Impervious

® Disturbed Other
e 2%

® Undisturbed
e 46%

Basin Area 16,385 acres

[T open Wster
— Sireams
I 51 0060 Wester

D 12 Perennial lce/Snow

D 21 Developed, Open Space

[ 22 Developed, Low Intensty
- 23 Daveloped, Medum Intensly
I 2: voveiopac, High intansity
B 2t Bermn tand (RockSanaClay)
D 41 Deciducus Forest

- 42 Evorgreen Forest

[ 43 Micea Fosast

[ 52 santvsenn

[t GrasstanaHemacsous

B BY Paswretiay

I c2 cunwated Croga

[ 90 woody watisncs:

- 95 Emangant Hermaceous Watands



T: Land Cover Distributions

Grass

U

Description Road High Low Cleared Grass Forest water Scrub  Agri wetlands EIA-Low EIA-Hi  EIA-Rds
Open Water 100.0%
Perennial Ice/Snow 100.0%

Devloped, Open Space 94.5% 5.5%

Developed, Low Intensity 94.3% 5.7%

Developed, Medium
Intensity 64.6% 35.4%

Developed, High Intensity 19.0% 81.0%
Barren Land 50.0% 50.0%
Deciduous Forest 100.0%

Evergeen Forest 100.0%

Mixed Forest 100.0%

Shrub/scrub 100.0%

Grassland/Herbaceous 100.0%

Pasture 100.0%
Cultivated Crops 100.0%

Woody Wetlands 100.0%

Emergent Herbaceous
Wetlands 100.0%
Roads 10.0% 90.0%
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Acres

rent Land Use

Current (2011) Land Use
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Popul
‘Growth
Projections

® King County
e 2010- 1.9 mil
e 2040 - 2.4 mil
®* Snohomish County
e 2010 - 0.7 mil
e 2040 - 1.0 mil
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7425
7438

7435

7415

\ s

5600

4708

5545

5425

6605

FAZ
4706
5545
5546
7435
Total

Population
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80000 e —
—
— i = B
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— - Progaction (FAZ 4706)
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20000
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2000 2010 2020 2030
Year

2000
11,265
11,608
15,413

7,464
45,750

2010
13,433
13,324
15,282

7,901
49,940

” nal Counc
Population Projection by FAZ

2025
15,206
16,871
17,743

8,568
58,388

2030
15,414
16,867
18,642

8,601
59,524

2035
15,530
17,512
19,124

8,682
60,848

Bear Creek Study Area Population Growth Projection

2040
15,803
17,858
19,828

8,874
62,363

2040
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* Based on Comprehensive
Land Use Plans (2040)

® Some existing
development occurred at
densities greater before
KC’s Current Comp Plan in
the Rural areas.
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Bear Creek — Regulations and
Existing Stormwater
Infrastructure

Mark Wilgus, P.E.
King County DNRP-WLRD

Bear Creek Watershed-Scale Stormwater Plan
11/15/2016



BEAR CREEKWATERSHED REGULATORY HISTORY
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2011
2008 Bear-Evans|
2007 Court ruling against 2009 ‘Watershed
SPh o I'|H995I Phase | Municipal the land cdlearing 2007 Phase 1 Temp, DO, &FC 202 2013
Al ase 1 Municipal Stormwater Permit portion of CAO Municipal TMDL WQIP ‘WA Ecology Phase | Municipal
Stormwater permit Permit
1995 2000 A o 2012
WA Ecolo: WsDOT
WSDOT Highway 1995 Phase 1 R FCTMDLWQIR Highway o SnOTHI e
Runoff Manual Municipal 2010 Runoff Manual Ll .
" 2007 Phase 1 as Amended 2014 Runoff Manual
1902 Lt :Thh 2002
extension 9y Stormwater
1071 1901 WA Ecology SWMMWW emp & DO WAIR Permit 2012 Phase 1 200
SEPA enacted 1991 WAGMA  SWMMPSB T tion Municipal 2018-2023
{RESHE 1025) 2008 e Phasel
WSDOT Highway Parmit Munieipal
Runoff Manual Stormwater
1990 Permit
WAGMA
(ESHE 2029)

KING COUNTY

1975

2017
Oranancs 2004 will adopt
1992 mﬂ Sgllr‘l':'ﬂm 2012 Ecology's 2014
lon e
T g S SWMMWW on
1969 Spedial Information Bear Creck VD! Kechoompisted Plan January 1, 2017
Recommended Procedures Bulletin (Basin)
for Storm Drain and Community 1583 The Grtia el
ICal
Road Culvert Design 1985 ;:::::d Wu::lﬂnﬂml.l: Areas Ordinance, Woodinville adopted
King County {Adopted) Ecology's actually a package KC's 2000 SWDM
P Council 1992 ofthree ordinances: 2018
Resolution 36230 o e jchedad 2016 5PPM
Comprehensive Citizens’ Advisory
1964 Flan Comm R we formed 2004 Wosdinvile
1980 2000
First King County Redmond adopted will adopt KC's
Comprahensive Plan 1987 UL e Ecology's 2001 20095PPM 2016 SWDM
1970 KCC 9.04 SWMMWW
Storm Drainage = 2007
Control
Proposed Redmond adopted
Requirements ey 1908 2002
and Guidelines Enclosure |- Lo 1008 S Th Ecology's 2005 SWMMWW
Critical Basin Plan SWDM, ad Exioars
(e L0 Reference 1, 2001 SWMMWW
o7 1900 24, 28,2C
Requirements and g Sensitive
Guidelines for Storm Areas
Drainage In King County (AT Ordinance ==y 2000 2005
Lo 2005SPPM
1086 ::;’:‘.’:" River Watershed
{Habitat
KOC 9.08.060 (L} | tinforman et 2005
Plan) Chinook Salmon
Conservation
1994 Plan (Vol 1, 11, 1)
Updated 2000 :
Ci
Plan Plan 4-yr cycle
begins
Acronyms >-
cao Critical Areas Ordinance Acts, laws, ordinances, Comprehensive Plan Basin Plans Stormwater Parmits TMDL Bear Creek
ESHB Engrossed substitute House bill m and Code [KCC); and Analysis Stormwater Manuals (Total Maximum Daily Load) Watershed focus
g‘ :':':::;"‘mlm :‘ and courtrulings. Articulates long-range Stormwater Pollution
Kec King County Code growth and land use iron: 1 Plans "A planning tool and potential Laws, permits,
KacP King County Comprehensive Plan State and County planning to support protection / ) starting point for restorati .
RESHE Re-engrossed substitute House bill legislative actions "resilient, healthy, diverse, improvement Stormwater manuals and pollution or etc, with
,.,m;“ m;':‘ m Pla broadly addressing and sustainable plans for specific plans are r the ultimate goal of attaining aBear Creek
utlon onFlan environmental quality, communities”; with specific basins and of stormwater permits. Over time, or maintaining water quality
SWDM Surface Water Design Manual q 4 ) s to" A resources. T Y [ dards”. Wh lled out
for and mare specifically eleme protec 2 m " - When called ou " t
for Western regarding stormwater resources and enhance additively from moving water away in a state stormwater permit, uniquely specific to
T™DL Total Maximum Dally Lead contral and water quality; quality of life”. Priorto GMA, from structures -> flood control -> has regulatory weight to drive Bear Creek
WAEcology  Washington Staca Deparcrant of Ecology court action regarding KCC drove Comp Plan; after erosion control -> water q uality cleanup and pollution Watershed.
waip Water Quality Imprevement Plan art ac ¢ Comp Plan drives KCC. e i ntion initiati
WaiR Water Qualitym R legislative actions. GMA, Comp Plan drives prevention initiatives.
WSDOT State
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BEAR CREEK WATERSHED REGULATORY TIMELINE

SEPA

GMA

Stormwater Permit
Stormwater Manual
Bear-Evans TMDL
Comprehensive Plan
Sensitive Areas Ordinance (SA0Q)
Critical Areas Ordinance (CAOQ)
CAO Clearing Limits
Stormwater Manual

Poll Prev Manual

KCC Basin Plans

KCC Water Quality Policy

Bear Creek Community Plan
Bear Creek Basin Plan
Salmon Conservation Plan
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Existing Stormwater Facilities, Surface Water Engineering and
Habitat Restoration Projects in the Bear Creek Study Area

\ Porcent of Facilities

P 1990 &W-ﬁdﬂmmmhmumm

1950 . I Qualty TeITE
Streams 1998 impowd S et s g oedten.
o Lakes FOR-O%;- mpr - agerrpam-iva o o e s v 2
3006 R s of oy
m , 13 {1 N - ———ty — ==
Cepanteent of Notural Resauroes ard Parks ——— —
Water snd Land Sesowces Oivision
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Overview of Design Manual Requirements

for Stormwater Facilities/BMPs

Flow Control Standard Water Quality
YV o Aimed to prevent e No water quality treatment
1990 flooding. required.
e Improved modeling e Added water quality treatment.
methods (results in larger
facilities)

e Improved to prevent
erosion relative to existing
conditions.

® Improved to require
matching historic
(forested) conditions

®* Flow Control BMPs (aka
LID BMPs) incentivized
and required at minimum
levels

e Requires maximizing the
use of flow control BMPs.




/
Low Impact Development (LID’s)

Flow Control BMPs

Preservation and use of native vegetated surfaces
to fully disperse runoft

Use of other pervious surfaces to disperse runoff
Roof downspout infiltration

Permeable pavements

Bioretention

Limited infiltration systems

Reduction of development footprint.
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